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A DOA Estimation and Mutual Coupling Self — calibration Algorithm
for Uniform Linear Array in the Presence of Multipath

LI Qiang , CHEN Jun-peng , JING Xiao-rong

(School of Communication and Information Engineering, Chongqing University of

Posts and Telecommunications , Chongging 400065 , China)

Abstract: To solve mutual coupling of uniform linear array(ULA) in the presence of multipath channel, a joint
Direction of Arrival(DOA ) estimation and mutual coupling calibration algorithm is proposed. Firstly, coherent
source covariance matrix is restored to full rank via the preprocessing method of virtual array moving without
changing the mutual coupling. Then a cost function is constructed based on subspace theory and is minimized by
rank loss method to estimate the DOA of the signals and mutual coupling error using the Toeplitz structure of the
covariance matrix for ULA. Simulation results show that the algorithm has effective performance for DOA estima-
tion and mutual coupling self — calibration.
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Fig.1 Spatial spectrum before and after mutual coupling calibration
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Table 1 The true and estimated value of mutual coupling

Mot B fhiiHE
1 1.000 0 1.000 0
2 0.550 0+0.450 01 0.550 7+ 0.448 41
3 —-0.350 0-0.250 01 -0.3495-0.246 31
4 0.010 0-0.020 01 0.011 7-0.020 01
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Fig.2 MSE curve of mutual coupling estimation
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